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(54) INFORMATION RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information recording 
and reproducing device which has a simple and inexpensive circuit 
constitution, properly controls the speed of revolution of a spindle 
motor, and effectively prevent the deterioration of characteristics of 
the recording and reproducing. 

SOLUTION: The information recording and reproducing device has 
first detection means 12 and 35 which detect tracking error signals 
including an offset signal component corresponding to the shift from 
a prescribed position in the tracking direction of an objective 5 on 
the basis of the return light from a disk type recording medium 1, 
and second detection means 15 and 37 which detect only the offset 
signal on the basis of the return light from the disk type recording 
medium 1, a tracking error signal, in which the offset signal is 
removed by a differential arithmetic operation of the outputs from 
the first and the second detection means, is detected and the 
driving of the tracking actuator 32 is controlled on the basis of the 
tracking error signal, and the speed of revolution of the spindle 
motor 2 is controlled on the basis of the offset signal from the 
second detection means. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An object lens. 

A support means which supports this object lens to a tracking direction which crosses a track of a disk shape 
recording medium so that displacement is possible, and a tracking actuator which drives the above-mentioned 
object lens to a tracking direction. 

Are information storage playback equipment provided with the above, and based on returned light from the above- 
mentioned disk shape recording medium, The 1st detection means that detects a tracking error signal containing an 
offset signal ingredient corresponding to a shift from a prescribed position in a tracking direction of the above- 
mentioned object lens. Based on returned light from the above-mentioned disk shape recording medium, it has the 
2nd detection means that detects only the above-mentioned offset signal, A tracking error signal which carried out 
the differential operations of the output of the above 1st and the 2nd detection means, and removed the above- 
mentioned offset signal is detected, It constituted so that a drive of the above-mentioned tracking actuator might 
be controlled based on the tracking error signal and number of rotations of the above-mentioned spindle motor 
might be controlled based on the above-mentioned offset signal from a detection means of the above 2nd. 

[Claim 2]having a photodetector characterized by comprising the following — the above — three optical beams, 
even if small, The information storage playback equipment according to claim 1 constituting so that it may shift in 
the direction of the above-mentioned track, and the direction which intersects perpendicularly a half-beam every 
mostly, and it may cross and stand in a line to the above-mentioned parting line and the above-mentioned 
photodetector may be entered. 

Optical beam separating mechanism from which a detection means of the above 2nd separates the above- 
mentioned returned light into at least three optical beams. 

the above separated by this optical beam separating mechanism — even if small, three optical beams are received - 
-as — about [ of a beam diameter ] — at least two light-receiving fields divided with one fourth of width by a 
parting line parallel to the direction of a track of the above-mentioned disk shape recording medium. 

[Claim 3]It has six light-receiving fields divided in the direction of a track, and the direction which intersects 
perpendicularly by a parting line parallel to the direction of a track of the above-mentioned disk shape recording 
medium so that a detection means of the above 2nd may receive the above-mentioned returned light, It is in the 
state where four central light-receiving fields at least have about 1 of a beam diameter / four pieces, respectively 
and which does not have the above-mentioned shift, It is made to enter the above-mentioned returned light so that 
the outline may touch mostly a parting line of both sides of four light-receiving fields of a center of the above, The 
information storage playback equipment according to claim 1 constituting so that only the above-mentioned offset 
signal may be detected based on a difference of the sum of an output of the odd-numbered comrades of the six 
above-mentioned light-receiving fields, and the sum of an output of the even-numbered comrades. 
[Claim 4]A detection means of the above 2nd in the direction of a track, and the direction which intersects 
perpendicularly by a parting line parallel to the direction of a track of the above-mentioned disk shape recording 
medium. In the state where it has four light-receiving fields divided with about 1 of a diameter of the above- 
mentioned returned light / four pieces, and there is no above-mentioned shift. It is made to enter the above- 
mentioned returned light so that the outer diameter line may touch mostly a parting line of both sides of the four 
above-mentioned light-receiving fields, The information storage playback equipment according to claim 1 
constituting so that only the above-mentioned offset signal may be detected based on a difference of the sum of an 
output of the odd-numbered comrades of the four above-mentioned light-receiving fields, and the sum of an output 
of the even-numbered comrades. 

[Claim 5]By position relations, irradiate the above-mentioned disk shape recording medium with three optical beams, 
and for a detection means of the above 2nd. Form a photodetector which receives returned light of at least two of 
three above-mentioned optical beams, respectively, and it constitutes with 2 division light-receiving field which 
divided each above-mentioned photodetector by a parting line parallel to the direction of a track, The information 
storage playback equipment according to claim 1 constituting so that only the above-mentioned offset signal may be 
detected based on the sum of output difference of 2 division light-receiving field of each photodetector. 



[Translation done.] 



JP,2002-230808,A [DETAILED DESCRIPTION] 



1/6 <<— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the information storage playback equipment which performs record 

and/or reproduction of information to a disk shape recording medium. 

[0002] 

[Description of the Prior Art]In this kind of information storage playback equipment, chucking of the disk shape 
recording medium (only henceforth a disk) is carried out to the spindle of a spindle motor, A disk is rotated with a 
spindle motor, a disk is irradiated with an optical beam through an object lens from an optical pickup in the state, 
and it is made to perform record or playback of information. 

[0003]When rotating a disk with a spindle motor in such information storage playback equipment, In addition to the 
eccentricity of the disk itself, change the eccentricity of a disk according to the chucking error of the disk to a 
spindle, and when the eccentricity is large, When the high velocity revolution of the disk is carried out, the frequency 
of a tracking error signal becomes high, the following error of the tracking actuator which drives an object lens to a 
tracking direction becomes large, and there is a problem that recording reproduction characteristics deteriorate. 
[0004]As what solves such a problem, for example to JP,1 1-12641 9,A. Where the focus servo which drives an 
object lens to a focusing direction so that an optical beam may condense to the recording surface of a disk is 
applied, Eccentricity is measured based on a tracking error signal, and when the eccentricity is larger than a 
predetermined reference value, what lowers the number of rotations of a spindle motor and was made to make 
amplitude of the tracking error signal small is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the art of the above-mentioned JP.1 1-12641 9,A indication. In 
order to measure eccentricity based on a tracking error signal and to measure the eccentricity correctly, the large- 
scale and complicated circuitry which uses the clock per rotation of a spindle is needed, and there is a problem of 
causing a cost hike. 

[0006]An object lens is prepared for a flexible region movable to a seeking direction in order to realize especially 
rapid access, Although he is trying for other optical systems containing a light source and the photodetector for 
signal detection to drive a flexible region with a voice coil motor generally in the information storage playback 
equipment which adopts what is called a separating optical system provided in a holding part, In this case, since it is 
difficult to fix a flexible region, eccentricity cannot be detected with high degree of accuracy, and the number of 
rotations of a this spindle motor cannot be controlled properly, but degradation of recording reproduction 
characteristics will be caused. 

[0007]Therefore, the purpose of this invention made in view of this point is easy and cheap circuitry, can control the 
number of rotations of a spindle motor properly, and there is in providing the information storage playback 
equipment which can prevent degradation of recording reproduction characteristics effectively. 
[0008] 

[Means for Solving the Problern]A support means to which an invention concerning claim 1 which attains the above- 
mentioned purpose supports an object lens and this object lens to a tracking direction which crosses a track of a 
disk shape recording medium so that displacement is possible, An optical pickup which has a tracking actuator which 
drives the above-mentioned object lens to a tracking direction, The above-mentioned disk shape recording medium 
is irradiated with an optical beam through the above-mentioned object lens, having a spindle motor which rotates 
the above-mentioned disk shape recording medium, and rotating the above-mentioned disk shape recording medium 
with this spindle motor, In information storage playback equipment which performs record or reproduction of 
information, based on returned light from the above-mentioned disk shape recording medium, The 1st detection 
means that detects a tracking error signal containing an offset signal ingredient corresponding to a shift from a 
prescribed position in a tracking direction of the above-mentioned object lens, Based on returned light from the 
above-mentioned disk shape recording medium, it has the 2nd detection means that detects only the above- 
mentioned offset signal, Detect a tracking error signal which carried out the differential operations of the output of 
the above 1st and the 2nd detection means, and removed the above-mentioned offset signal, and a drive of the 
above-mentioned tracking actuator is controlled based on the tracking error signal, It constituted so that number of 
rotations of the above-mentioned spindle motor might be controlled based on the above-mentioned offset signal 
from a detection means of the above 2nd. 

[0009]In the information storage playback equipment according to claim 1, an invention concerning claim 2 a 
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detection means of the above 2nd, the above separated by optica! beam separating mechanism which divides the 
above-mentioned returned light into at least three optical beams, and this optical beam separating mechanism — so 
that three optical beams may be received even if small, It has a photodetector which has at least two light-receiving 
fields of a beam diameter divided with width of 4 by a parting line parallel to the direction of a track of the above- 
mentioned disk shape recording medium about 1/, the above — even if small, mostly, a half-beam every, it shifts, 
and it crosses to the above-mentioned parting line, and carries out having constituted so that it might stand in a 
line and the above-mentioned photodetector might be entered in the direction which intersects three optical beams 
perpendicularly with the direction of the above-mentioned track with the feature. 

[0010]In the information storage playback equipment according to claim 1, an invention concerning claim 3 a 
detection means of the above 2nd, It has six light-receiving fields divided in the direction of a track, and the 
direction which intersects perpendicularly by a parting line parallel to the direction of a track of the above- 
mentioned disk shape recording medium so that the above-mentioned returned light may be received, It is in the 
state where four central light-receiving fields at least have about 1 of a beam diameter / four pieces, respectively 
and which does not have the above-mentioned shift, It is made to enter the above-mentioned returned light so that 
the outline may touch mostly a parting line of both sides of four light-receiving fields of a center of the above, It 
constituted so that only the above-mentioned offset signal might be detected based on a difference of the sum of 
an output of the odd-numbered comrades of the six above-mentioned light-receiving fields, and the sum of an 
output of the even-numbered comrades. 

[001 1]In the information storage playback equipment according to claim 1, an invention concerning claim 4 a 
detection means of the above 2nd, In the state where it has four light-receiving fields divided by having about 1 of a 
diameter of the above-mentioned returned light / four pieces in the direction of a track, and the direction which 
intersects perpendicularly by a parting line parallel to the direction of a track of the above-mentioned disk shape 
recording medium, and there is no above-mentioned shift. It is made to enter the above-mentioned returned light so 
that the outer diameter line may touch mostly a parting line of both sides of the four above-mentioned light- 
receiving fields, It constituted so that only the above-mentioned offset signal might be detected based on a 
difference of the sum of an output of the odd-numbered comrades of the four above-mentioned light-receiving 
fields, and the sum of an output of the even-numbered comrades. 

[0012]In the information storage playback equipment according to claim 1, by position relations, an invention 
concerning claim 5 irradiates the above-mentioned disk shape recording medium with three optical beams, and for a 
detection means of the above 2nd. Form a photodetector which receives returned light of at least two of three 
above-mentioned optical beams, respectively, and it constitutes with 2 division light-receiving field which divided 
each above-mentioned photodetector by a parting line parallel to the direction of a track, It constituted so that only 
the above-mentioned offset signal might be detected based on the sum of output difference of 2 division light- 
receiving field of each photodetector. 
[0013] 

[Embodiment of the Invention]Hereafter, the embodiment of the information storage playback equipment by this 
invention is described with reference to drawings. 

[0014] Drawing 1 is a figure showing the outline composition of the whole information storage playback equipment as 
a 1st embodiment. This information storage playback equipment adopts a separating optical system, to the lower 
part side of the disk 1 rotated with the spindle motor (SPM) 2, with the voice coil motor (VCM) 31, covers the radial 
direction of the disk 1 broadly, and stations the flexible region 3 movable. The reflecting member 4 which reflects in 
the flexible region 3 the light from the holding part mentioned later, and the object lens 5 which condenses the light 
reflected by this reflecting member 4 on the disk 1, The tracking actuator (TrACT) 32 which drives the object lens 5 
[ the minute range ] to a radial direction, Perform a tracking servo by forming the focus actuator 33 which drives 
the object lens 5 in the direction of an optic axis (focus), and moving the flexible region 3 whole and/or the object 
lens 5 to the radial direction of the disk 1, and. It is made to perform a focus servo by moving the object lens 5 to a 
focusing direction. Via the publicly known elastic supporting means which is not illustrated in the flexible region 3, to 
a tracking direction and a focusing direction, the object lens 5 is supported so that displacement is possible. 
[0015]On the other hand to the holding part 6 which constitutes a separating optical system with the flexible region 
3. The laser diode 7 as a light source, the collimating lens 8, the 1st beam splitter 9, the 2nd beam splitter 10, the 
critical angle prism 11, the 1st photodetector 12, the grating 13, the condenser 14, and the 2nd photodetector 15 
are formed. 

[0016]In the information storage playback equipment shown in drawing 1 , the optical beam emitted from the laser 
diode 7, After changing into a parallel pencil with the collimating lens 8, pass the 1st beam splitter 9, make it enter 
into the flexible region 3, it is made to reflect by the reflecting member 4 in this flexible region 3, and the recording 
layer of the disk 1 is made to condense with the object lens 5. 

[0017]The catoptric light in the disk 1 enters into the 1st beam splitter 9 of the holding part 6 through the object 
lens 5 and the reflecting member 4, reflects the part here, and separates from an outward trip. 
[0018]An outward trip and the returned light from the separated disk 1 are entered in the 2nd beam splitter 10 by 
the 1st beam splitter 9, and it separates into a 2-way, and an optical beam is reflected by the prism plane of the 
critical angle prism 11, and while it was detached that much receives light with the 1st photodetector 12. The 1st 
photodetector 12 is constituted with the quadrisected light-receiving field, and detects a focus error signal and a 
tracking error signal by a publicly known method based on those outputs. 

[0019]On the other hand, after making it diffract by the grating 13, the optical beam of another side separated by 
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the 2nd beam splitter 10 condenses by the condenser 14, and receives light with the 2nd photodetector 15. On the 
2nd photodetector 15, primary [ **] light arranges the grating 13 so that only a half^spot may shift to the radial 
direction of the disk 1 to a zero order light. This grating 13 may be directly formed in the 2nd beam splitter 10, may 
be formed independently, and may be stuck on the 2nd beam splitter 10. 

[0020]Here, the zero order light and primary [ **] light in the grating 13 have caused intensity change 
asymmetrically to the radial direction, when the optical beam which enters into the disk 1 crosses the groove 
formed in the disk 1. Therefore, in the 2nd photodetector 15, if half-spot ******** light-receiving of the primary 
[ **] light is carried out to a zero order light in a radial direction, the AC component of a tracking error signal is 
mostly cancellable [ each spot intensity of a zero order light and primary / **/ light is made almost equal, and ] so 
that it may mention later. 

[0021] Drawing 2 is a figure showing the composition of the 2nd photodetector 15 shown in drawing 1 . As shown in 
drawing 2 , the 2nd photodetector 15 is constituted from a parting line parallel to the track direction of the disk 1 
with the light-receiving fields 15a and 15b divided into two with the width of the abbreviation 1/4 of a spot diameter 
in a radial direction, The spot of the zero order light from the grating 13 (refer to drawing 1 ), the spot of primary [ +] 
light, and the spot of -primary light are entered so that it may cross and may rank with a radial direction to the 
parting line of the half-spot ******** light-receiving fields 15a and 15b. Therefore, if the difference signal of the 
output of the light-receiving fields 15a and 15b is detected, only the offset signal produced when the object lens 5 
shifts from a prescribed position according to the eccentricity of the disk 1 is detectable. 
[0022]Namely, in the 1st photodetector 12, the tracking error signal containing an offset signal ingredient is 
detected, In the 2nd photodetector 15, a tracking error signal acquires the tracking error signal which removed the 
offset signal ingredient by detecting only the offset signal by the shift of the object lens 5 based on the eccentricity 
of the disk 1, and taking the difference signal of the output of these photodetectors, without detecting. The 
condenser 14 is not necessarily required. 

[0023] Drawing 3 is a block diagram showing the composition of a digital disposal circuit Since the 1st photodetector 
12 comprises a quadrisection light-receiving field as mentioned above, While borders on a parting line parallel to the 
tangential direction, and a side The sum A of the output of two light-receiving fields. A difference with the sum B of 
the output of two near light-receiving fields of another side is calculated with the differential amplifier 35, the 
tracking error signal containing the offset signal ingredient by the shift of the object lens 5 is acquired, and the 
signal is supplied to one input terminal of the differential amplifier 36. 

[0024]Each output A' of 2 division light-receiving fields 15a and 15b of the 2nd photodetector 15 and B\ Differentia! 
operations are carried out with the differential amplifier 37, only the offset signal by the shift of the object lens 5 is 
detected, the gain adjustment of this offset signal is carried out in AGC circuit 38, and the input terminal of another 
side of the differential amplifier 36 is supplied. 

[0025]In the differential amplifier 36, the tracking error signal included the offset signal from the differential amplifier 
35, and the offset signal from the differential amplifier 37 by which the gain adjustment was carried out in AGC 
circuit 38 by carrying out differential operations. The tracking error signal which removed the offset signal is 
acquired, this tracking error signal is supplied to the TrACT driver 39, TrACT32 is driven, and this performs a 
tracking servo. About a focus servo, based on the output of the 1 st photodetector 1 2, a focus error signal is 
detected by a critical angle method in a publicly known method and this case, and it carries out by driving the focus 
actuator 33 based on that focus error signal. 

[0026]The offset signal from the differential amplifier 37 by which the gain adjustment was carried out in AGC 
circuit 38 is supplied to CPU41. By CPU41, based on the amplitude of an offset signal, detect the shift amount from 
the prescribed position of the tracking direction of the object lens 5, i.e., the eccentricity of the disk 1, and the 
reference value beforehand set to the detected eccentricity is compared, Based on the comparison result, the 
number of rotations of SPM2 is controlled via the SPM controller 42 and the SPM driver 43. The number of 
rotations of SPM2 is detected by the rotation detection circuit 44 using the clock obtained from the Hall device 
provided, for example in SPM2, supplies the detected number of rotations to the SPM controller 42, and carries out 
feedback control. 

[0027] Drawing 4 is a flow chart for explaining revolving-speed-control operation of SPM2 by this embodiment. Here, 
two, the predetermined LOW rotation for convenience as number of rotations of SPM2 of explanation and HIGH 
rotation, shall be prepared beforehand, it shall choose those any they are, and the CAV drive of the disk 1 shall be 
carried out. 

[0028]First, in the drive start of SPM2, point to LOW rotation from CPU41 to the SPM controller 42, and it controls 
to rotate SPM2 at predetermined LOW number of rotations (Step S1), Detect a focus error signal in the state, and a 
focus servo is turned ON, and as mentioned above, an offset signal detects the removed tracking error signal, and 
turns ON a tracking servo (Step S2). 

[0029]Then, in CPU41, eccentricity is detected based on an offset signal (Step S3), and the reference value 
beforehand set to the detected eccentricity is compared (step S4). Here, when eccentricity is less than a reference 
value, it points to HIGH rotation from CPU41 to the SPM controller 42 (Step S5), and controls to rotate SPM2 at 
predetermined HIGH number of rotations via the SPM driver 43 by this (Step S6). On the other hand, LOW rotation 
is maintained when eccentricity is beyond a reference value in step S4. 

[0030] According to this embodiment, when the cut off frequency of TrACT32 suppresses a tracking error in 0.1 
micrometer at 3.5 kHz with a rough value, for example, eccentricity becomes that 24 micrometers can raise number 
of rotations to 160 Hz (9600 rpm). When eccentricity exceeds 24 micrometers and the amount of 48 micrometers 
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lower number of rotations to 1 13 Hz (6780 rpm), it can hold down to the tracking error in the same 0.1 micrometer. 
[0031] Although the number of rotations of SPM2 was controlled by the above-mentioned explanation in two steps, 
two or more reference values are set up and it can control by a multi stage story. What is necessary is just to make 
number of rotations high as it goes a disk area to the field by the side of disk inner circumference by dividing into 
three greatly, for example, since the disk most inner circumference becomes [ number of rotations ] high most 
about the disk 1 CLV or in carrying out a ZCAV drive. 

[0032]The acceptable value of a tracking error is also changeable not only according to 0.1 micrometer but a use. 
For example, as shown in drawing 3 also in the case of a ROM disk and a record reproduction disk, when the 
command used for CPU41 only for a lead from a higher rank is inputted. CPU41 can raise the acceptable value of a 
tracking error to 0.2 micrometer from 0.1 micrometer, can give the high velocity revolution directions corresponding 
to 0.2 micrometer of tracking errors to the SPM controller 42, and can also rotate SPM2 more at high speed. When 
it writes in CPU41 and directions are inputted, it controls similarly with having lowered the acceptable value of the 
tracking error to 0.1 micrometer from 0.2 micrometer, and having mentioned it above. 

[0033]Also when the temperature in a device rises and a recording condition worsens, if a temperature sensor 
detects the temperature in a device and the detection temperature reaches a predetermined reference value, it can 
respond by making the acceptable value of a tracking error severe like the above, and making the number of 
rotations of SPM2 low. Also when similarly the track pitch of the disk 1 is narrow and storage density is high, it can 
respond by making the acceptable value of a tracking error severe and making the number of rotations of SPM2 low. 

[0034] Drawing 5 (a) and (b) is a figure showing two modifications of the 2nd photodetector 15 used for a 1st 
embodiment shown in drawing 1 . Although he is trying to acquire the tracking error signal containing an offset signal 
ingredient from the output of the 1st photodetector 12 in a 1st embodiment shown in drawing 1 , it is shown in 
drawin g 5 (a) — as — each of the spot of the primary [ **] light on the 2nd photodetector 15 — so that a left half 
and a right half may be received, The light-receiving fields 15c and 15d can be arranged beside the light-receiving 
fields 15a and 15b, and the tracking error signal containing an offset signal ingredient can also be acquired by 
calculating the difference of a these light-receiving fields [15c and 15d ] output. 

[0035]As shown in drawing 5 (b), arrange the light-receiving fields 15e and 15f beside the center section in which 
the spot of the zero order light of the light-receiving fields 15a and 15b of the 2nd photodetector 15 is formed, and 
the left end and right end of a spot of a zero order light are received, It may be made to acquire the tracking error 
signal which calculates the difference of a these light-receiving fields [ 15e and 15f ] output, and contains an offset 
signal ingredient 

[0036] Drawing 6 is a figure for describing a 2nd embodiment of the information storage playback equipment by this 
invention. According to a 2nd embodiment, it replaces with the grating 13 in a 1st embodiment shown in drawing 1 , 
and a hologram is formed in the 2nd beam splitter 10. 

[0037] As shown in drawing 6 , it constitutes with 6 division light— receiving fields 15g-15l., primary [ **] light arranges 
and enters on the light-receiving field 15i and 15!., and the 2nd photodetector 15 arranges a zero order light so that 
it may start and enter into the light-receiving fields 15g, 15h, 15j, and 15k. 

[0038]According to this embodiment, the offset signal of the tracking direction of the object lens 5 is (g+h+i)-(j+k+l). 

Since it is obtained by calculating, supply this offset signal to CPU41 like a 1st embodiment, control the number of 
rotations of SPM2, and. The tracking error signal which subtracted from the tracking error signal containing the 
offset signal ingredient obtained based on the output of the 1st photodetector 12 in this offset signal, and removed 
the offset signal ingredient is acquired, This drives TrACT32 via the TrACT driver 39, and a tracking servo is 
performed. 

[0039]It may be made for a hologram to give the same hologram effect as the condenser 14 instead of forming in 
the 2nd beam splitter 10. 

[0040] Drawing 7 is a figure for describing a 3rd embodiment of the information storage playback equipment by this 
invention. As the grating 13 shown in drawing 1 is removed in this embodiment and it is shown in drawing 7 (a) as 
the 2nd photodetector, The photodetector 16 which has the light-receiving fields a-f divided into six is used for a 
radial direction by a parting line parallel to the direction of the track of a disk, In the state where there is no shift in 
an object lens, returned light is entered so that the outline may touch mostly the four light-receiving fields a, b, and 
d of a center section and the parting line of the both sides of e, i.e., the parting line of the light-receiving fields b 
and c, and the parting line of the light-receiving fields e and f. 

[0041]The detection principles of the tracking error signal in this embodiment are as follows. The composition which 
trichotomized into the track direction the light-receiving fields 15a and 15b of the 2nd photodetector shown in 
drawing 5 (a), respectively is shown in drawing 7 (b). That is, the light-receiving fields 15a and 15b of the 2nd 
photodetector 1 5 shown in drawing 5 (a) are divided into the six light-receiving fields a, b, and c, d, e, and f, and 
these fields correspond to the six light-receiving fields a, b, and c of the photodetector 16 shown in drawing 7 (a), d, 
e, and f, respectively. 

[0042]In the photodetector shown in drawing 7 (b), an offset signal is acquired from the sum of the output of the 
light-receiving field 15a b, d, and f, i.e., a light-receiving field, by subtracting the sum of the output of the light- 
receiving field 15b a, c, and e, i.e., a light-receiving field. Difference (b+d+f)-(a+c+e) of the sum of the operation, i.e., 
the output of the odd-numbered comrades of six light-receiving fields, same also at the photodetector 16 shown in 
drawing 7 (a), and the sum of the output of the even-numbered comrades 
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An offset signal can be acquired by calculating. Therefore, the photodetector shown in the photodetector 16 shown 

• n drawing 7 (a), drawing 7 (b), or drawing 5 (a) is functional superiors value. 

[0043]Here, the tracking error signal containing an offset signal ingredient is (a+b+c)-(d+e+f). 

Since it is obtained by calculating, the tracking error signal which removed the offset signal can be acquired by 

carrying out the gain adjustment of the above-mentioned offset signal, and subtracting it from this signal. 

[0044]According to a 3rd embodiment, an offset signal and the tracking error signal which removed this can be 

acquired from one returned light spot, without using the beam diffraction means of grating 13 grade. Therefore, part 

mark and an adjustment man hour can be reduced, and a cost cut can be aimed at, and a miniaturization can be 

attained. Since composition becomes easy, combination with a detection system of a focus error signal can also be 

performed easily. 

[0045] Drawing 8 is a figure for describing a 4th embodiment of the information storage playback equipment by this 
invention. It replaces with the photodetector 1 6 of drawing 7 (a) used by a 3rd embodiment in this embodiment, the 
quadrisection photodetector 17 as shown in drawing 8 except the light-receiving fields c and f of the both outsides 
is used, and it is (b+d)-(a+e). 

It calculates and an offset signal is acquired. The tracking error signal containing an offset signal ingredient is 
detected like a 1st embodiment based on the output of the 1st photodetector 12 shown in drawing 1 . About about 1 
of the diameter of the beam spot / 4 may be sufficient as the division width of each light-receiving field of the 
photodetector 1 7 shown in the photodetector 1 6 shown in drawing 7 , or drawing 8 , and it is not specified strictly. 
[0046] Drawing 9 is a figure for describing a 5th embodiment of the information storage playback equipment by this 
invention. The pattern 1 8a which has the light-receiving field b, d, and f for the photodetector 1 6 in a 3rd 
embodiment in this embodiment, It constitutes with the pattern 1 8b which has the light-receiving field a, c, and e, 
the difference of the output of these patterns 18a and 18b is calculated, and an offset signal is detected. The 
tracking error signal containing an offset signal ingredient is detected like a 1 st embodiment based on the output of 
the 1st photodetector 12 shown in drawing 1 . 

[0047]According to this embodiment, since it becomes unnecessary to be able to acquire an offset signal by 
calculating the difference of the output of the patterns 18a and 18b, and to perform the add operation of each light- 
receiving field as in a 3rd embodiment, the quick control of it is attained. 

[0048] Drawing 10 is a figure for describing a 6th embodiment of the information storage playback equipment by this 
invention. This embodiment receives light with the photodetector 19 which gives astigmatism to the returned light 
from a disk and is shown in drawing 10 , and detects the tracking error signal which removed the offset signal and 
the offset signal based on the output, and a focus error signal. 

[0049]The photodetector 19 divides an upper part half into six at light-receiving field a-f, and a bottom half is 
divided into the light-receiving fields g and h two, and it constitutes it. Thus, (g-h)/(g+h) 
Or {(a+b+c+g)-(d+e+f+h)}/(a+b+c+d+e+Rg+h) 

The tracking error signal which calculates and contains an offset signal ingredient is detected, and it is {(b+d+f)- 
(a+c+e)}/(a+b+c+d+e+f+g+h). 

It calculates, an offset signal is detected and the tracking error signal which removed the offset signal is acquired by 
subtracting this offset signal from the tracking error signal containing the above-mentioned offset signal ingredient. 
A focus error signal is {(a+b+c+h)-(d+e+f+g)]/(a+b+c+d+e+t>g+h) by astigmatic method. 
It calculates and detects. 

[0050] Drawing 1 1 is a figure for describing a 7th embodiment of the information storage playback equipment by this 
invention. This embodiment converges and divides the returned light from a disk into two, and is the front of a focal 
plane about one convergence light. The convergence light of another side is received by photodetector 20-1,20-2 
shown in drawing 11 behind a focal plane, respectively, and an offset signal, the tracking error signal which removed 
the offset signal ingredient, and a focus error signal are detected based on those outputs. 

[0051]Photodetector 20-1,20-2 is trichotomized by the parting line which intersects perpendicularly with a track 
direction, respectively, and the light-receiving field of the center of the photodetector 20-2 is further divided into 
six by a parting line parallel to a track direction at light-receiving field a-f. Here, g, h, and the trichotomy light- 
receiving field of the photodetector 20-1 are set to i, j, and k for the light-receiving field of the upper and lower 
sides of the photodetector 20-2. 
[0052]Thus, |(a+b+c)-(d+e+f)]/(a+b+c+d+e+f) 

The tracking error signal which calculates and contains an offset signal ingredient is detected, and it is {(b+d+f)- 
(a+c+e)}/(a+b+c+d+e+f). 

It calculates, an offset signal is detected and the tracking error signal which removed the offset signal is acquired by 
subtracting this offset signal from the tracking error signal containing the above-mentioned offset signal ingredient 
A focus error signal is {G + g + h)-(i+k+a+b+c+d+e+f)}/(a+b+c+d+e+f+-g+h+i+j+k) by the beam size method. 
It calculates and detects. 

[0053] Drawing 12 is a figure for describing an 8th embodiment of the information storage playback equipment by this 
invention. This embodiment receives light with the photodetector 21 which converges the returned light from a disk, 
shades the half of the convergence light by knife edge, and is shown in drawing 12 , Based on the output, an offset 
signal, the tracking error signal which removed the offset signal ingredient, and a focus error signal are detected. 
[0054]The photodetector 21 is divided into two by a parting line parallel to the bowstring of the spot of the entering 
convergence light, and further, an upper part half is divided into light-receiving field a-f six, and it constitutes it in it. 
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[0055]Thus, {(a+b+c)-(d+e+f)}/(a+b+c+d+e+f) 

The tracking error signal which calculates and contains an offset signal ingredient is detected, and it is {(b+d+f)- 
(a+c+e)}/(a+b+c+d+e+f). 

It calculates, an offset signal is detected and the tracking error signal which removed the offset signal is acquired by 
subtracting this offset signal from the tracking error signal containing the above-mentioned offset signal ingredient 
A focus error signal is {(a+b+c+d+e+f) -g}/(a+b+c+d+e+f+g) by the knife-edge method. 
It calculates and detects. 

[0056]Since the 1st photodetector 12 shown in drawing 1 becomes unnecessary according to the 6th explained by 
drawing 10 - drawing 12 - an 8th embodiment, it can reduce further and part mark and an adjustment man hour can 
be made simply and cheap. 

[0057]This invention is applicable effective not only in the information storage playback equipment of the discrete 
type mentioned above but integral-type information storage playback equipment. In this integral type, as indicated 
by JP,61-94246,A, for example, Also when glaring so that sub beams may have a track pitch interval for three 
beams which have one main beam and two sub beams in a disk shape recording medium and the interval of a main 
beam and a sub beam may have 1/2 track pitch, this invention can be applied effectively. In this case, the signal 
which carried out the gain adjustment of the output difference of 2 division light-receiving field of the photodetector 
which receives light with the photodetector which has the light-receiving field which divided the returned light of 
each beam into two by the parting line parallel to the direction of a track, and receives at least one sub beam, Add 
the output difference signal of 2 division light-receiving field of the photodetector which receives a main beam, 
detect only an offset signal, and control the number of rotations of SPM based on this offset signal, and. It 
subtracts from the tracking error signal containing the offset signal ingredient obtained by the 3 beam method in an 
offset signal, the tracking error signal which removed the offset signal ingredient is acquired, and this performs a 
tracking servo. 

[0058]AIso when sub beams have 1 / 2 track pitch intervals in a disk shape recording medium and they irradiate it 
with three beams which have one main beam and two sub beams as indicated by JP,7-320287,A, this invention can 
be applied effectively. In this case, light is received with the photodetector which has the light-receiving field which 
divided the returned light of each sub beam into two like the above, By adding the output difference of 2 division 
light-receiving field of each photodetector, detect only an offset signal, and the number of rotations of SPM is 
controlled like the above-mentioned case using this offset signal, and a tracking servo is performed. 
[0059] 

[Effect of the InventionjAs mentioned above, since according to this invention the offset signal by the shift of an 
object lens is detected using the returned light from a disk shape recording medium and the number of rotations of 
the spindle motor was controlled based on the offset signal, Even when adopting a separating optical system, the 
number of rotations of a spindle motor can be properly controlled by easy and cheap circuitry, the following error 
resulting from the eccentricity by the chucking error to the eccentricity and the spindle motor of the disk shape 
recording medium itself can be controlled, and degradation of recording reproduction characteristics can be 
prevented effectively. 



[Translation done.] 
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